T. Nanba reviews microscopic spectroscopy at extremely high pressures. S. Kimura discusses the powerful accelerator light sources, and their role in broadband material spectroscopy.
In Part II, we summarize the recent advances in ultrashort-pulsed laser spectroscopy. Since the pulse duration can be made shorter than the timescale of various elementary excitations in materials, we are concerned with coherent dynamics. The impulsive excitation of solid materials by such lasers can induce coherent lattice vibrations (see the papers from K. Kato and O. Matsuda) and pulsed accelerator light sources enables the full characterization of the laserinduced atomic displacements (Y. Tanaka).
In Part III, coherent terahertz spectroscopy, which has rapidly increased in popularity, is reviewed (M. Tonouchi). Material characterization using ultrashortpulsed laser-based terahertz sources is discussed by I. Katayama and K. Kitagishi. In combination with accelerator sources, the light intensity can be significantly enhanced (review by M. Kato), which is useful for nonlinear and microscopic spectroscopy. Recent electronic developments have also provided important breakthroughs in detection sensitivity, even to the point of a single terahertz photon (K. Ikushima).
This book thus presents a range of modern applications of advanced light sources as material probes, notably on the nanometer scale. Although the research presented in this book deals with specific topics, the underlying concepts are essential for the spectroscopic analysis of nanoscale materials and for spectroscopy at ultrafast timescales. The combination of these light sources with the sophisticated techniques presented can confidently be expected to expand the fields of nanoscale-, bio-, and complex materials spectroscopy, and to greatly enhance our understanding of quantum phenomena, especially in extreme conditions. It is our great hope that this book will thus help to expand the frontiers of materials science and its applications to new directions for the future.
Finally, this book is inspired by a review volume of the Journal of the Vacuum Society of Japan (in Japanese), and a number of figures are reprinted from the volume with permission by courtesy of the Vacuum Society of Japan. We would also like to thank Claus E. Ascheron and his coworkers at Springer-Verlag in Heidelberg for their help in completing this book.
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